Introduction Introduction
Prevalence of essential thrombocythemia (ET) in the general population is approximately 30/1,00,000 and the reported annual incidence rates range from 0.59 to 2.53/1,00,000 inhabitants. The median age at diagnosis is 65-70 years with the disease affecting women more than men (2:1). [1] Thrombocytosis (TS) or elevation in the peripheral blood platelet count to values >400,000/μL is common in infancy and childhood, occurring in 3-13% of children. [2] Extreme TS (platelets >1,000,000/μL) is rare, occurring in <2% of children, [3] but may be common in critically ill children. [4] Primary TS is even rarer in childhood, which can be familial or essential. In children ET is extremely rare with an incidence of 1/million, that is 60 times lower than in adults. [5] Essential thrombocythemia an acquired myeloproliferative disorder, characterized by a sustained elevation in the platelet count (≥450 × 10 9 /L) which may present with thrombotic and hemorrhagic events during its clinical course. [1, 6] Thromboembolic complications are more common than hemorrhagic manifestation with bleeding episodes only in cases of extreme TS. Arterial thrombosis occurs more frequently than venous episodes leading to cerebrovascular, coronary or peripheral vascular occlusive events. [7] Patients presenting with vasomotor disturbances in the form of headaches, visual disturbance, atypical chest pain, digital paresthesia should be kept under high suspicion of thromboembolic complication and urgent planning for mechanical platelet removal should be sorted to. Immediate thromboctyapheresis by an automated cell separator can prove as a life saving measure for these patients. The present day scenario provides us with varied option of automated cell separators, but selecting an appropriate cell separator in such acute emergency situation can add to the dilemma of treating physician, especially if the patient is a child of low body weight. We, therefore, present here our experience of successfully using automated cell separator hemonetics multicomponent collection system (MCS+) for therapeutic platelet reduction (TPR) in a child of low body weight suffering from ET.
Case Report Case Report
A 12-year-old male child was referred to the hematology unit of our hospital presenting with intense headache and abnormally elevated platelet count. Physical examination revealed patient to be 
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Automated cell separators, essential thrombocythemia, therapeutic platelet reduction /l) was observed, rest all parameters appeared to be within normal limits [ Table 1 ]. Further investigation were planned to confi rm the diagnosis and in the meantime an urgent thrombocytapheresis was planned to prevent any impending thromboembolic episode, for which the patient was referred to Transfusion Medicine Department.
On further evaluation total blood volume of patient was calculated as 2280 ml (80 ml/kg body weight) [8] and after assessing the central venous line, MCS+ automated cell separator (Hemonetics Corp, Braintree, MA, USA) with discontinuous fl ow centrifugation technology was selected among the several apheresis machines available in Transfusion Medicine department, for performing immediate bed side TPR. Closed system disposable kits, with 125 ml bowl capacity (kit number: REF0961E, lot number: WW13075) with anticoagulant citrate dextrose solution A (ACD-A) as the anticoagulant solution were used for the procedure. Per procedure 8-10 cycles of blood circulation was performed using a 12 Fr (French) central venous double lumen dialysis catheter maintaining anticoagulant ratio of 1:8 (1 ml ACD-A with 8 ml blood). Blood fl ow rate was maintained at 70 ml/min. In order to avoid any hypocalcemic complications, 100 ml of 10% calcium gluconate (10 ml calcium gluconate in 100 ml normal saline) was given intravenously at a slow rate throughout the procedure. Two units of fresh frozen plasma (200 ml each) were also infused using separate venous line throughout each procedure in order to maintain normal hemodyanamic status of the patient. Extra corporeal volume was set at 15% of the total body volume for each procedure following the manufacturer's instructions. No priming of the machine with allogenic blood was carried out before any of the procedure. A postprocedure peripheral blood count was obtained 1 h and 24 h after every TPR. After each TPR a rebound increase in circulating platelet was observed [ Figure 1 ]. A total of three procedures were performed within 7 days. About 30%, 39.2% and 40.9% of circulating platelets were removed in each of the respective procedures. The whole blood processed ranged from 2164 ml to 2362 ml with a total ACD-A infusion and total time taken ranging from 249 ml to 277 ml and 103 min to 142 min. Platelet counts at the end of third procedure were 1087 × 10 9 /l [ Table 2 ]. A decreasing trend of platelet count started to appear as the patient was maintained on hydroxyurea (1 g/day) and aspirin (80 mg/day) from the start of treatment [ Figure 1 ].
Discussion Discussion
In patients presenting with extreme TS the clinicians should act aptly to prevent any thromboembolic, as well as hemorrhagic consequences. ET being a diagnosis of exclusion, urgent mechanical removal of platelets should be planned even before the diagnostic evaluation of such cases in order to prevent complications. Very few cases of successfully using automated cell separator for mechanical platelet removal in pediatric and adult patients of TS have been reported. [9, 10] This may be because of physicians considering the activation of platelet and coagulation factors due to blood fl owing through these apheretic devices but Ullrich et al. [11] have very well demonstrated the absence of platelet or coagulation activation by cell separators used for thrombocytapheresis. McCarthy et al. [12] have reported the use of platelet apheresis machine in 11 years child successfully, wherein the platelet count was not as high as found in the present case. A rebound phenomenon of increase in platelet counts is often seen after therapeutic thrombocytapheresis, we did observe such phenomenon in a case reported earlier. [9] This rebound phenomenon may increase the frequency of TPR procedures. In the present patient, three procedures were done though earlier we had reported a patient requiring seven procedures. Until date, no consensus exists for the safety of TPR in children of ET regarding the frequency and timing of procedures with number of cycles to be performed in each procedure, choice of machine, type and dose of anticoagulant to be used. Here the patient was effectively managed by three procedure rather than seven procedures, the reasons for which are obscure, which needs further evaluation as this may be dependent on age of onset of disease or body response to cytoreductive therapy. The previous patient requiring seven TPR was nonresponsive to cytoreductive therapy for 2 months from start of therapy, and the present case responded to hydroxyurea within 14 days.
Proper selection of apheretic machine in such emergency situation can add to the safety of the procedure. We observed hemonetics MCS+, due to its option of controlling extracorporeal volume according to body weight of patient and compatibility with pediatric disposable kits, to be appropriately suitable for these patients. We here successfully used this machine in a patient of 28 kg, which was far below the lower acceptable limit for body weight of 40 kg. This experience of ours further proves the efficacy and safety of hemonetics MCS+ for therapeutic thrombocytapheresis even in low body weight patient.
